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An agricultural harvesting machine, in particular a self 
propelled forage harvester, has a chopper drum that includes 
chopping blades, a sharpening device that is assigned to the 
chopper drum and is drivable via a drive for sharpening the 
chopping blades, Wherein the sharpening procedure for 
sharpening the chopper drum is activated When the agricul 
tural harvesting machine is in a non-Working mode. 
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AGRICULTURAL HARVESTING MACHINE 

CROSS-REFERENCE TO A RELATED 
APPLICATION 

[0001] The invention described and claimed hereinbeloW 
is also described in German Patent Application DE 10 2006 
025 224.1 ?led on May 29, 2006. This German Patent 
Application, Whose subject matter is incorporated here by 
reference, provides the basis for a claim of priority of 
invention under 35 U.S.C. ll9(a)-(d). 

BACKGROUND OF THE INVENTION 

[0002] The present invention relates to an agricultural 
harvesting machine, particularly a self-propelled forage har 
vester, With a chopper drum that includes a chopping blade, 
and a sharpening deviceiWith a sharpening tool for sharp 
ening the chopping bladeiassigned to the chopper drum. 
[0003] The blades mounted on the chopper drum become 
Worn during the Working process of the forage harvester the 
longer they are in service. The intensity of the Wear depends, 
e.g., on the crop material parameters and the contamination 
level of the crop material. The required sharpening of the 
blades is carried out once a speci?ed level of Wear has been 
attained using sharpening devices knoWn in the related art 
and Which can be operated and controlled manually or fully 
automatically. 
[0004] Publication DE 199 03 153 C provides that the 
sharpening intervals be regulated depending on the state of 
Wear of individual chopping blades, that the state of Wear be 
detected by measuring the load on the shear bar against the 
direction of How of the crop material and transversely to the 
direction of How of the crop material. If the state of Wear 
detected indicates that the blades are dull, the operator is 
noti?ed accordingly and/ or the crop material How is stopped 
automatically, or the shear bar is adjusted, or a sharpening 
procedure is initiated. 
[0005] Publication DE 103 57 177 Al discloses a sharp 
ening device for a chopping device of a forage harvester, 
With Which the sharpening intervals for sharpening the 
chopping blades are determined depending on the operating 
period of the chopping blades. 
[0006] The disadvantage of all of the previous designs is 
that they do not ensure that the Working mode of the forage 
harvester engaged in the harvesting process is interrupted in 
order to sharpen the blades. Under certain conditions, an 
interruption of this type can result in a great deal of 
harvesting time being lost, While also requiring additional 
effort from the operator of the forage harvester, Who is 
already required to control and activate many other func 
tions during the harvesting process. 

SUMMARY OF THE INVENTION 

[0007] The object of the present invention, therefore, is to 
avoid the disadvantages of the cited related art and to make 
it possible to carry out the harvesting operation With the 
feWest possible interruptions, While also relieving duties of 
the operator of the agricultural harvesting machine. 
[0008] In keeping With these objects and With others 
Which Will become apparent hereinafter, one feature of the 
present invention resides, brie?y stated, in an agricultural 
harvesting machine, comprising a chopper drum that 
includes chopping blades; a sharpening device that is 
assigned to said chopper drum and is drivable via a drive for 
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sharpening said chopping blades; and means for activating a 
sharpening procedure for sharpening said chopper drum 
When the agricultural harvesting machine in a non-Working 
mode during a harvesting process. 
[0009] Given that the sharpening procedure for sharpening 
the chopping blades is activated When the agricultural har 
vesting machine is in a non-Working mode during the 
harvesting process, this period of time that is available 
anyWay during the harvesting operation can be used, advan 
tageously, to carry out the sharpening procedure for the 
chopping blades, thereby ensuring that the harvesting pro 
cess does not have to be interrupted in order to sharpen the 
chopping blades. 
[0010] In an advantageous re?nement of the present 
invention, the non-Working mode is de?ned as the travel 
across the headland and/or end of the ?eld; this period of 
time during Which the harvesting machine is not Workingi 
Which necessarily reoccurs4can be used to carry out the 
sharpening procedure to sharpen the chopping blades, 
thereby resulting in an ef?cient use of the harvesting 
machine during the harvesting process. 
[0011] It proves particularly practical to integrate this 
procedure in an existing headland management system. The 
headland management system then automatically activates 
the sharpening procedure While the harvesting machine 
travels across the headland and/or the end of the ?eld. Not 
only is the period of time during non-operation of the 
harvesting machine used to sharpen the chopping blades, the 
driver is also relieved of duties. 
[0012] In an advantageous re?nement of the present 
invention, a control device is provided to control the drive 
of the sharpening device; the control device controlsi 
preferably automaticallyithe drive of the sharpening 
device depending on a non-Working mode signal or a 
Working mode signal. Advantageously, the process of sharp 
ening the chopping blades can therefore be automated in the 
harvesting process as a Whole. 

[0013] Given that the non-Working mode signal and/ or the 
Working mode signal is registered or speci?ed automatically, 
it can be advantageously prevented that the operator of the 
agricultural harvesting machine Will forget to activate the 
drive of the sharpening device in order to sharpen the 
chopping blades. The operator alWays has the option to 
activate the drive of the sharpening procedure himself, in 
order to adapt the activation of the sharpening procedure to 
different harvesting conditions and/or to the Wear on the 
chopping blades. 
[0014] In an advantageous embodiment of the present 
invention, the control device can be operated in a help mode 
and a main mode. In the help mode, the sharpening device 
is moved into a speci?able home position and is ?xed in 
position using the drive. In the main mode, the position of 
the sharpening device is controlled and/or regulated using 
the drive in a manner such that a sharpening procedure is 
carried out. 

[0015] Given that, When a non-Working mode signal has 
been emitted, the control device is operated in the main 
mode, e.g., during shunting or a pause in operation, it is 
advantageously ensured that the Working operation of the 
agricultural harvesting machine need not be interrupted in 
order to sharpen the chopping blades. In contrast, When a 
Working mode signal has been emitted, the control device is 
operated in the help mode, thereby ensuring uninterrupted 
Working operation of the agricultural harvesting machine. 
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[0016] To ensure that, in street traffic, no other partici 
pants, including the operator of the agricultural harvesting 
machine himself, are imposed upon or distracted by the 
sharpening procedureiWhich could result in accidentsithe 
control device cannot be operated in the main mode When 
the agricultural harvesting machine is in street traf?c. 
[0017] Given that the sequence of steps in the main mode 
and/ or the help mode of the control device is predetermined 
or is freely programmable, an inexperienced operator is 
relieved of duties and operational mistakes are prevented; it 
is also ensured that an experienced operator can adapt the 
processes to the existing harvesting conditions at any par 
ticular point in time. 
[0018] In an advantageous embodiment of the present 
invention, a sensor connected With the control device is 
located on the harvesting machine, and the sensor is suitable 
for detecting Whether the agricultural harvesting machine is 
in a Working mode or a non-Working mode during the 
harvesting process, and it is suitable for generating a related 
Working mode signal or non-Working mode signal, thereby 
alWays ensuring that the sharpening process can be auto 
mated during the harvesting process. The sensor is prefer 
ably a camera or a laser scanner, thereby making it possible 
to determine in advance When the agricultural harvesting 
machine is in the Working mode or the non-Working mode. 
[0019] The novel features Which are considered as char 
acteristic for the present invention are set forth in particular 
in the appended claims. The invention itself, hoWever, both 
as to its construction and its method of operation, together 
With additional objects and advantages thereof, Will be best 
understood from the folloWing description of speci?c 
embodiments When read in connection With the accompa 
nying draWings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0020] FIG. 1: shoWs a self-propelled forage harvester 
With a front attachment and a sharpening device, in a 
sectional side vieW. 
[0021] FIG. 2: shoWs a self-propelled forage harvester in 
the harvesting process during travel across a headland, in a 
top vieW. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0022] FIG. 1 shoWs a sectional side vieW of an agricul 
tural harvesting machine 2 designed as a self-propelled 
forage harvester 1. It is built on a frame 3 that is carried by 
front and rear Wheels 4, 5. Forage harvester 1 is operated 
from driver’s cab 6, from Which it is possible to see front 
attachment 7 attached to the front of forage harvester 1. In 
the Working mode of forage harvester 1, front attachment 7 
picks up crop material 8, cuts it and delivers it to doWn 
stream intake and compression rollers 9, 10. Intake and 
compression rollers 9 guide crop material 8 to doWnstream, 
rotating chopper drum 12 With blades 11 mounted on it 
Which fragmentiZe crop material 8 on a shear bar 13. 
[0023] FragmentiZed crop material 8 is subsequently 
transferred to a post-fragmentation device 14 Which pounds 
the crop grains, e.g., corn, and transfers them via a conveyor 
chute 15 to a post-accelerator 16. Post-accelerator 16 accel 
erates fragmentiZed crop material 8 and conveys itivia a 
horizontally and vertically displaceable upper discharge 
chute 17 and an upper discharge chute ?ap 18 assigned 
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thereto such that it can sWivel, in order to regulate the 
ejection distance of the crop material stream toWard a 
hauling device assigned to upper discharge chute 17. 
[0024] To ensure that blades 11 of chopper drum 12 can be 
sharpened after a de?nable operating period Without having 
to remove individual blades 11 or entire chopper drum 12, 
a sharpening device 20 knoWn per se is provided above 
chopper drum 12; sharpening device 20 essentially includes 
a sharpening stone 21, a sharpening stone holder 22 assigned 
thereto, and a carrying axle 23 on Which the sharpening 
device is displaceably mounted, and it includes a drive 24 
knoWn per se for operating sharpening device 20. A control 
device 25 is assigned to drive 24 of sharpening device 20 in 
order to control it. A sharpening procedure can take place as 
described in DE 41 28 483 C2. Control device 25 can be 
operated in a help mode or a main mode. In the help mode, 
sharpening device 20 is moved into its starting position and 
is ?xed in position. In the main mode, sharpening device 20 
is operated in order to sharpen chopping blades 11. 
[0025] According to the present invention, the sharpening 
procedure is activated in order to sharpen chopping blades 
11 When agricultural harvesting machine 2 is in a non 
Working mode during the harvesting process. The non 
Working mode is de?ned, in particular, as agricultural har 
vesting machine 2 traveling across the headland and/or end 
of the ?eld. The sharpening procedure can also be integrated 
in an existing headland management system knoWn per se, 
and it can be activated by such. The ?rst time a headland 
sector is reached, all data and/or Working steps are regis 
tered, in the “learning mode”, by operator 27 of agricultural 
Working machine 2 using operating device 26, and they are 
stored in ?eldWork computer 28 provided therefore. In 
particular, the data on the driving path, i.e., the path that has 
been traveled, steering actuation, the driving style, i.e., the 
speed driven, changes in speed, reduction in speed, the 
rotational speed of the chopper drum, and the position of the 
front attachment are stored and evaluated. 

[0026] For purposes of optimiZation and control, a second 
or further turnaround procedures are also preferably stored 
and evaluated in the same manner. This optimiZed turn 
around procedure can then be repeated automatically as 
many times as desired When the headland management 
system is activated, using a not-shoWn sWitch provided 
therefore. Using operating device 26, operator 27 can inter 
vene manually in the automated turnaround procedure if 
unforeseeable disruptions occur. 

[0027] FIG. 2 shoWs a forage harvester 1 that includes a 
not-shoWn headland management system, next to a hauling 
vehicle 30 in the harvesting process as it picks up crop 
material sWath X1 lying on ?eld 29 and approaches the end 
of a ?eld-crossing path Z1, turns around, and re-enters ?eld 
29 at the start of a neW ?eld-crossing path Z2, in order to 
pick up crop material sWath X2. For example, after the data 
registered in advance by the headland management system 
are stored and evaluated, the folloWing automatic tum 
around procedure of forage harvester 1 in headland sector 
31*Wh1Ch includes the sharpening procedure for sharpen 
ing blades 11icould be programmed in ?eldWork computer 
28. Front attachment 7 is raised When headland sector 31 is 
reached. The rotational speed of chopper drum 12 is 
reduced. When the rotational speed of the chopper drum 
required for the sharpening procedure is reached, the head 
land management system automatically activates the main 
mode of control device 25. 
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[0028] Control device 25 causes drive 24 of sharpening 
device 20 to displace sharpening stone holder 22 out of the 
resting or park positioniin Which it is located next to 
chopper drum 12, at the sideiacross the Width of chopper 
drum 12. The underside of sharpening stone 21 is in contact 
With blades 11 and sharpens them. In the sharpening pro 
cedure, sharpening stone 21 is moved numerous times 
across the Width of chopper drum 12. The duration of the 
sharpening procedure can be varied. After the sharpening 
process is carried out, sharpening stone 21 is moved into its 
park position. Control is carried out in a manner such 
thatiat the latest, With a certain amount of lead time before 
the rotational speed of the chopper drum is increasedi 
control device 25 is operated in the help mode, thereby 
ensuring that sharpening device 20 is moved into its resting 
or park position and is ?xed in position before the rotational 
speed of the chopper drum is increased. In addition, the 
steering system is controlled automatically, in order to exit 
?eld-crossing path X1 and drive olf of ?eld 29 and turn 
around, in order to enter ?eld 29 once more via ?eld 
crossing path X2. 
[0029] After the turnaround is complete, the operations are 
carried out in nearly reverse sequence. When forage har 
vester 1 has reached the beginning of ?eld-crossing path X2, 
front attachment 7 is located in the Working mode position 
so it can pick up crop material sWath X2. The same proce 
dure or a modi?ed procedure can be carried out the next time 
the headland is traveled across. It is feasible for the sharp 
ening procedure to not be activated automatically by the 
headland management system every time the headland is 
traveled across, but rather for the sharpening cycles to be 
speci?ed by operator 27. 
[0030] In addition to the incorporation of the sharpening 
process in an existing headland management system 
described above, it is possible for control device 25 to 
control drive 24 of sharpening device 20 depending on a 
non-Working mode signal or a Working mode signal. The 
non-Working mode signal can be registered or speci?ed 
automatically. To this end, a not-shoWn sensor is assigned to 
agricultural harvesting machine 2. The sensor is suitable for 
determining Whether agricultural harvesting machine 2 is in 
the Working mode or non-Working mode, and it is suitable 
for generating a related signal. Suitable scanners can include 
one or more cameras or laser scanners placed at suitable 

points in harvesting machine 2. 
[0031] The signal generated by the sensor can be trans 
mitted to control device 25 using suitable lines. Depending 
on the signals generated, control device 25 is operated in the 
help mode or main mode. In the help mode, sharpening 
device 20 is moved into a speci?able home position and is 
?xed in position using the drive. In the main mode, the 
position of sharpening device 20 is controlled and/or regu 
lated using drive 24 in a manner such that a sharpening 
procedure is carried out. According to the present invention, 
control device 25 is operated in the main mode When a 
non-Working mode signal has been emitted, e.g., during 
shunting operation or during a pause. 
[0032] When a Working mode signal has been emitted, 
control device 25 is operated in the help mode, so that the 
sharpening device is moved into its park position and is 
locked in position, thereby ensuring uninterrupted Working 
operation of agricultural harvesting machine 2 during the 
harvesting process. As a result, the periods in Which agri 
cultural harvesting machine 2 is in the non-Working mode, 
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Which result anyWay during the harvesting process, can be 
used to sharpen chopping blades 11, thereby ensuring that 
the harvesting process does not have to be interrupted in 
order to sharpen chopping blades 11, and ensuring that 
sharpened blades 11 are alWays available. 
[0033] To ensure that, in street tra?ic, no other partici 
pants, including operator 27 of the agricultural harvesting 
machine 2 himself, are imposed upon or distracted by the 
sharpening procedureiWhich could result in accidentsi 
control device 25 cannot be operated in the main modei 
and, therefore, the sharpening procedure cannot be carried 
outiWhen agricultural harvesting machine 2 is in street 
tra?ic. The position of agricultural harvesting machine 2 is 
preferably determined using a not-shoWn GPS system in a 
manner known per se. 

[0034] It Will be understood that each of the elements 
described above, or tWo or more together, may also ?nd a 
useful application in other types of constructions differing 
from the type described above. 
[0035] While the invention has been illustrated and 
described as embodied in an agricultural harvesting 
machine, it is not intended to be limited to the details shoWn, 
since various modi?cations and structural changes may be 
made Without departing in any Way from the spirit of the 
present invention. 
[0036] Without further analysis, the foregoing Will so fully 
reveal the gist of the present invention that others can, by 
applying current knowledge, readily adapt it for various 
applications Without omitting features that, from the stand 
point of prior art, fairly constitute essential characteristics of 
the generic or speci?c aspects of this invention. 

What is claimed as neW and desired to be protected by 
Letters Patent is set forth in the appended claims: 

1. An agricultural harvesting machine, comprising a chop 
per drum that includes chopping blades; a sharpening device 
that is assigned to said chopper drum and is drivable via a 
drive for sharpening said chopping blades; and means for 
activating a sharpening procedure for sharpening said chop 
per drum When the agricultural harvesting machine in a 
non-Working mode during a harvesting process. 

2. An agricultural harvesting machine as de?ned in claim 
1, Wherein said means is con?gured so that the sharpening 
procedure is activated When the agricultural harvesting 
machine is in a non-Working mode traveling across a region 
selected from the group consisting of a headland and or an 
end of a ?eld. 

3. An agricultural harvesting machine as de?ned in claim 
1; and further comprising an electronic headland manage 
ment system, said means being integrated in said electronic 
headland management system being con?gured for activat 
ing the sharpening procedure. 

4. An agricultural harvesting machine as de?ned in claim 
1; and further comprising a control device for controlling 
said drive of said sharpening device, said control device 
being con?gured to control said drive of said sharpening 
device depending on a signal consisting of a non-Working 
mode signal and a Working mode signal. 

5. An agricultural harvesting machine as de?ned in claim 
4, Wherein said control device is con?gured the non-Working 
mode signal or the Working mode signal is processed in a 
Way selected from the group consisting of registered, speci 
?ed automatically and both. 

6. An agricultural harvesting machine as de?ned in claim 
4, Wherein said control device is con?gured so that it is 
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operated in a mode selected from the group consisting of a 
help mode and a main mode, so that in the help mode said 
sharpening device is moved into a speci?able home position 
and is ?xed in a position using said drive, and in said main 
mode a position of said sharpening device is e?cected using 
the drive being e?cected in a manner selected from the group 
consisting being controlled, being regulated, and both. 

7. An agricultural harvesting machine as de?ned in claim 
6, Wherein said control device is con?gured so that it is 
operated in said main mode When the non-Working mode 
signal has been emitted. 

8. An agricultural harvesting machine as de?ned in claim 
7, Wherein said control device is con?gured so that it is 
operated in said main mode When the non-Working mode 
signal has been emitted during a period selected from the 
group consisting of shunting and a pause in operation. 

9. An agricultural harvesting machine as de?ned in claim 
6, Wherein said control device is con?gured so that it is 
operated in the help mode When the Working mode signal 
has been emitted. 

10. An agricultural harvesting machine as de?ned in claim 
6, Wherein said control device can not be operated in the 
main mode When the agricultural Working machine in street 
traf?c. 
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11. An agricultural harvesting machine as de?ned in claim 
4, Wherein the control device is con?gured so that a 
sequence of steps in a mode selected from the group 
consisting of a main mode, a help mode, and both of said 
control device is provided in a Way selected from the group 
consisting of being predetermined and being freely program 
mable by an operator. 

12. An agricultural harvesting machine as de?ned in claim 
4; and further comprising a sensor connected With said 
control device and located on the agricultural harvesting 
machine, said sensor being sWivelable for detecting Whether 
the agricultural Working machine is in a Working mode or a 
non-Working mode during the harvesting process and, based 
thereon, generating a signal selected from the group con 
sisting of a Working mode signal and a non-Working mode 
signal. 

13. An agricultural harvesting machine as de?ned in claim 
12, Wherein said sensor is designed as an element selected 
from the group consisting of a camera, a laser scanner, and 
both. 

14. An agricultural harvesting machine as de?ned in claim 
1, Wherein the agricultural harvesting machine is con?gured 
as a self-propelled forage harvester. 

* * * * * 


